Simplified expressions for the calculation of the contribution of the heavy components to the viscosity and to the translational thermal conductivity have been tested for pure and mixed plasmas.
Introduction
It is known 1 that the contribution of the heavy particles to the viscosity and to the translational thermal conductivity of a partially ionized gas can be calculated independently of the corresponding contribution of the electrons, according to
Moreover, since the slow convergence of the Chapman-Enskog method for the calculation of transport coefficients is mostly due to the electrons, rjn and ^H can be calculated by means of the lower approximations of the Chapman-Enskog method 2 .
These expressions appear, however, to be too sophisticated, in particular if one considers the accuracy of the input data (i. e. cross sections, composition 3 ).
On the other hand, the approximations commonly used for neutral gases (i. e. the Buddenberg-Wilke expression for the viscosity and the Mason-Saxena equation for the translational thermal conductivity) are known to gice very poor results, when applied to partially ionized gases 4 ' 5 .
The aim of this work is to investigate the possibility of using for the calculation of r]H and the simplified expressions recently tested by LEE and BOBBIT 6 for dissociating gases and to show the causes of the slow convergence of these expressions in the range of partial ionization. Atmospheric Helium (He, He + , e), Argon (Ar, Ar + , Ar ++ , e), Xenon (Xe, Xe + , Xe ++ , e) and Nitrogen (N2, N, N + , N ++ , N +++ , e) plasmas will be taken as examples. Results for mixtures of rare gases with nitrogen are also reported. The collision integrals of the relevant interactions as well as the composition of the plasmas under consideration have been taken from previous works 7 ' 8 .
Transport Coefficients

a) Viscosity
According to HIRSCHFELDER et al. the first approximation of the Chapman-Enskog method for the calculation of the viscosity of a n-component mixture may be written in the form 9 Vi= -H, 
The first term which can be derived from Eq. (2) by assuming all //y = 0 (i. e. the A*^ s = |) will be referred to as the first approximation 10 and the first two terms to as the second approximation. Thus In Figs. 1 and 2 the relative % deviation of Eqs. (4) and (5) with respect to Eq. (2) have been plotted as a function of the temperature for different plasmas. It can be seen that the convergence ol Eqs. (4) and (5) for mixed plasmas is generally better than for the pure ones.
In order to explain this behaviour, let us consider the range of the first ionization, where the largest deviations are observed.
The main reason of the slow convergences of Eqs. (4) and (5) with respect to Eq. (2) for both pure and mixed plasmas can be ascribed to the fact that the off diagonal elements H,j, when the couple ij is represented by the resonant ion-neutral interaction M -M + , can not be neglected as compared with diagonal elements //"•. This in turn depends on the fact that the A*jj factors appearing in the Eq. (2 b) are unusually small for M -M + interactions (see Table  1 ), since the charge transfer mechanism 12 abnormally increases the collision integrals diffusion type (i.e. the A*^1' 1^) , without alterating the collision integrals viscosity type (i. e. the Ä T °K 10" 3 This phenomenon is commonly disregarded in the non resonant interactions M -N + , N -M + so that for mixed plasmas the A*jj factors corresponding to these interactions are close to unity and the "non resonant" Hy elements are less important than the "resonant" elements in determining the convergence of the approximations. . Fortunately the differences rj2 -r]1 become important in a temperature range in which the differences rj1 -rjt or t]x -r]a can be neglected, as can be appreciated in Fig. 2 c for an argon plasma 17 .
This in turn depends on the fact that the slow convergence r]1 -> r]2 is due to the charged-charged interactions 19 rather than to the ion-neutral interactions which produce the differences r-r]i or Vi ~ Vs •
b) Translational Thermal Conductivity
The contribution of the heavy components to the translational thermal conductivity can be calculated with a very good accuracy by means of the Muckenfuss-Curtiss equation 7 ' 20 , which represents the second approximation of the Chapman-Enskog method (Ah) 2 • This equation is known to assume a form very similar to Eq. (2), so that the expansions (3) to (5) also hold for (AH)2 .
One can therefore define a first (AH)f and a second approximation (AH)S to (AH)2 by m eans of Equations (4) and (5).
The convergence of these approximations follows quite closely the behaviour discussed for the viscosity as shown by Fig. 3 and can be understood on the same basis. Figure 3 also shows that the strong contribution of the electrons to the translational thermal conductivity of a plasma 21 AE, significantly reduces both the magnitude of these differences and the temperature interval in which they occur. 
